Introduction
Europe is now referred to as borderless; over 400 million Europeans from 25 countries can travel throughout the European zone without bureaucratic obstacles at internal borders. Moreover, for the economy as well, free movement is central to the success of the single market [1] .
From a medical perspective, the unification of Europe has resulted in an increasing number of physicians crossing borders and practicing in different countries. In order to ensure and maintain a high level of healthcare across Europe, the European Union (EU) has displayed its intent to achieve a harmonised definition of medical education and training. The EU adopted a directive (2005/36/EC) dictating the equality of diplomas and medical board certificates within the EU. Despite a number of initiatives such as the ''Lifelong Learning Programme: education and training opportunities'' for which the ERASMUS (European Region Action Scheme for the Mobility of University Students) is a subprogramme aimed at harmonising medical education during the early phases of medical training [2] , there is a need to standardise knowledge and skills at later career stages, in order to guarantee and harmonise the quality of patient care in Europe.
Respiratory critical care can be defined as part of intensive-care medicine, dealing with specific respiratory problems; or as part of respiratory medicine, specifically dealing with respiratory failure which does not need direct access to general, medical or surgical intensive care units. Throughout Europe, respiratory medicine specialty training includes at different levels of competence, knowledge of treatment of acute respiratory care, noninvasive mechanical ventilation, and general principles of intensive care based on the responses of a survey discussed later in this article, critical care medicine is a subspecialty of pulmonology or respiratory medicine in general or internal medicine, and not a specialty of its own. The overall opinion from the survey participants is that there is a need in Europe for a standardised training in respiratory critical care medicine. To address this, the European Respiratory Society (ERS) supported a project within the framework of the HERMES (Harmonised Education in Respiratory Medicine for European Specialists) initiative. Thus, the respiratory critical care HERMES project was launched and aims to provide educational standards and a training framework for respiratory critical care medicine. This is consistent with the ERS mission and has the ultimate goal of providing better patient care.
Development of project
With ERS support, the respiratory critical care HERMES Task Force set out to establish common standards in respiratory critical care medicine for adult physicians in an adaptable framework which can be extended across Europe. The main challenges included focusing on an appropriate level and creating an education and training programme that could be disseminated among a multitude of countries with major differences in respiratory critical care training and certification standards. It was discussed that the target audience for this project are the following: physicians specialised in respiratory medicine; respiratory medicine physicians practicing critical care (or dealing with critically ill patients); and fellows/residents, in respiratory medicine. Developing the project within the HERMES framework provided methodological advantages. The project follows on from the Adult Respiratory Medicine HERMES from 2006 that provide competencies for all respiratory medicine specialists. The project is also positioned as a specialised subset of the CoBaTrICE (International competency based training programme in intensive care medicine) [3] , which targets a more advanced level for intensive care [4] .
HERMES was an initiative established in 2005 to provide educational standards for training and certification in respiratory medicine specialties. Since 2005, the HERMES framework has been adapted for various projects, including paediatric respiratory medicine, respiratory sleep medicine, thoracic oncology and the development of the European Spirometry Driving Licence [5] [6] [7] [8] [9] [10] [11] . Within the HERMES model, the process largely follows four key phases ( fig. 1 ).
In line with this developmental strategy, the Respiratory Critical Care HERMES Task Force will produce consensus-based documents and activities to support a syllabus, curriculum and assessments.
The Respiratory Critical Care Task Force was officially launched during the ERS Annual Congress in September 2009 in Vienna, Austria. In May 2010, the Task Force met to create the initial draft syllabus to be used for the Delphi I process. Task Force members were given as background information, the following existing training programmes:
1. HERMES: European standards for training in Adult Respiratory Medicine [5] [6] [7] [8] [9] [10] [11] 2. ACGME: pulmonary/critical care medicine programme requirements [12] 3. CoBaTrICE: competency based training programme in intensive care medicine for Europe and other world regions [3, 4] 4. American College of Critical Care Medicine (ACCM): educational guidelines for critical care medicine [13] 5. Multisociety task force recommendations of competencies in pulmonary and critical care medicine [14] The existing training programmes were reviewed and critiqued in detail by the Task Force, prior to and during the meeting. An extensive list of 17 modules and 239 items aimed for adult respiratory medicine doctors who would like to be specialised in respiratory critical care was developed. This extensive list was what would be become a first draft of the HERMES core syllabus in basic respiratory critical care medicine.
In this publication, we describe the process of the respiratory critical care syllabus development and present the final syllabus.
Methodology
In line with consensus methods used to produce the adult and paediatric HERMES syllabi, the Respiratory Critical Care HERMES Task Force decided to use a modified Delphi technique [15] [16] [17] . The Delphi technique is shown to be a consensus development method of choice within the field of healthcare. It consists of an iterative process designed to lead to a consensus within a panel of experts. Three rounds of modified Delphi analysis using online surveys were performed to define a list of core competencies a practicing specialist in respiratory critical care medicine should possess. Task Force members were also given the opportunity to suggest experts from their countries.
51 National Respondents participated to the syllabus development and contributed to the project.
The third group consists of members from the Respiratory Intensive Care Assembly (Assembly 2) of the ERS. Altogether, 486 respondents were contacted during the syllabus development process (table 1) .
The majority of the respondents to the surveys were either respiratory physicians working in critical care, or critical care respiratory medicine specialists in clinical practice ( fig. 2) .
The syllabus development went through three rounds of surveys. The first survey aimed at determining which sections and items should be included in the syllabus and whether they should be mandatory or optional. The results from the first survey were analysed during a face-to-face meeting in September 2010 in Barcelona to prepare a second draft of the syllabus. The revised syllabus was subjected to a second survey intended to state which levels of competence for the syllabus items respiratory doctors should have acquired to work in respiratory critical care.
Following the methodology used in the HERMES projects [5] [6] [7] [8] [9] , the levels of competence were defined as follows: N Level 3 Advanced: Ability for independent specialist practice.
Defining these levels of competence was based on the Miller's model of competence [18] . This provided a conceptual framework. It shows the progression towards expertise, as learners become more competent. Figure 3 shows a modified Miller's model to fit the purposes of the Task Force.
In the respiratory critical care medicine context, Miller's conceptual framework was adapted to describe the levels of competence in the field. As discussed further in this article, ''knows'' and ''knows how'', together, pertain to the basic level. This level of competence is inherent to everybody involved in the field. In their daily practice, they have the knowledge and are able to refer and function in the multidisciplinary team or setting. Intermediate level pertains to ''shows how''. This level of competence is demonstrated with consultation, or under supervision. Often, this level of A third online survey which included a proposed syllabus with levels of competence, was carried out. Respondents had the possibility to agree with the Task Force proposal or to suggest the level of competence for the syllabus items. This last round of the survey led to the finalised syllabus presented in this publication (Appendix 1). The table below shows the final syllabus modules (Table 2) .
Results
To gather an overview of respiratory critical care medicine in the different European countries, the surveys include questions on the current professional position and country of origin of the respondents. About one-third of the respondents were respiratory physicians working in critical care, one-third were critical care respiratory medicine specialists in clinical practice with one-tenth of the respondents identified as intensivists.
30 European countries and 19 other countries were represented throughout the three rounds of the surveys (Table 3) . Respiratory Critical Care HERMES The overall response rates across the three surveys can be seen in Table 1 .
The initial draft of the core syllabus contained 17 modules and 239 items. The first survey carried out from 9 July 2010 until 23 August 2010 was aimed at determining which sections should be included in the final syllabus and whether each item should be mandatory, optional or not included. In line with previous HERMES projects, it was initially proposed that the consensus would be reached when at least 80% of the respondents agreed on a question.
Out of the 17 modules, 11 of the 17 reached the consensus rate and were automatically included in the next Delphi round. Within the modules, there were 143 non-consensual items out of the 239 syllabus items that were initially proposed by the Task Force. This constitutes 60% of the total proposed items. In the first Delphi round there was not one module that obtained a 100% consensus on all items.
The results from the first survey were analysed during a face-to-face meeting at the ERS Annual Congress in Barcelona, September 2010. The Task Force considered the Delphi I results and went through each module to see if there were particular items that needed to be added, removed or modified, based on the feedback from the Delphi I survey. In most cases, it was shown that when the item did not reach consensus, it was due to the respondents being split between making the item mandatory or optional. The Task Force made a few refinements to the draft syllabus based on the feedback, which involved removing topics that were covered in more than one module. It was also noted that a module had been omitted from the initial survey. After the completion of the Task Force discussions and the inclusion of Out of the 18 modules, eight modules reached the consensus rate of being included in the syllabus as ''mandatory''. Another eight of the modules did not reach the 70% consensus rate. The remaining two modules had majority support to be included as ''optional'' but did not reach the 70% consensus rate. The results of the second Delphi survey were discussed by the Task Force at a face-to-face meeting in Geneva, December 2010.
Of 247 syllabus items, consensus of 70% was reached in only 23 items (9%). At this meeting, it was decided that in order to help reach consensus, a plenary meeting with National Respondents and Task Force members would be necessary. This plenary meeting will aim to reach consensus and a third Delphi round will be done. During the plenary teleconference meeting in February 2011, the participants discussed ways in which the survey could be improved to encourage a greater level of consensus. It was decided that the recommended levels of competency needed to be relabelled to ensure clarity, the levels of competence were changed from: N Level 1: Basic to Referral Level N Level 2: Intermediate to Supervision Level N Level 3: Advanced to Independent Practice These changes helped clarify the description of the levels of competence.
It was also decided that the Delphi III survey would be split into two parts, the initial respondent group would be the Task Force and the initial results would be discussed before being distributed further to the national respondents and assembly members.
The Delphi III was opened initially to Task Force members only. The results were once again split. There remained many items where the Task Force failed to reach consensus not only for the levels of competence but also for whether an item should be mandatory or optional. It was decided that another Task Force conference call was required before distributing the Delphi III survey to all other participants.
The Task Force had a brief conference call in July 2011, it was decided that further measures needed to be completed to ensure that consensus was reached.
Based on the results from the surveys, it was decided that: N Due to the multidisciplinary nature of respiratory critical care medicine, the consensus rate should be lowered to 70%. N All items that were below the 70% consensus threshold were removed from the draft syllabus.
N A limited number of the nonconsensual items were retained by the Task Force due to the importance to respiratory critical care.
N All items that were mentioned across numerous modules were consolidated. N The module names were made more concise N National Respondents and Assembly members should be given the option to agree or disagree with the syllabus item, and to provide input at the end of each module.
The draft syllabus became 19 modules and 151 syllabus items after implementing the changes. The third Delphi survey was open to all other respondents from 2 August 2011 until 12 September 2011. Out of the 19 modules, there were five items that reached a consensus level between 70% and 80%. All of these items were marked as optional items. All other modules and items reached at least 80% consensus.
The Task Force met for the final syllabus discussion at the ERS Annual Congress in Amsterdam, September 2011. As the syllabus was almost unanimously accepted by all respondents, the Task Force finalised the European core syllabus in respiratory critical care medicine. An overall timeline is shown in figure 4 .
Discussion
During the Delphi I round, an additional survey was sent to all National Respondents to identify how respiratory critical care training is currently managed in their individual countries. Survey responses were received from 18 European countries. A common theme was evident in most countries' responses. Often respiratory critical care medicine is taught as a subspecialty of pulmonology or respiratory medicine in general or internal medicine, and not a specialty of its own. Training periods vary between 3 months and 1 year. With regards to a specific syllabus for respiratory critical care, four countries that responded noted that they had a specific syllabus. In Cyprus, the syllabus used is based on the relevant sections of the CoBaTrICE framework. Other countries, such as Iceland, noted that doctors often travel off-shore to countries such as the USA to gain respiratory critical care qualifications as these other qualifications are ''officially recognised'' in their country. However, it was noted that in some countries respiratory critical care medicine is not a standalone field/subspecialty. This leads to the point that patients who receive specialised treatment from doctors trained in respiratory critical care medicine can lead to improved clinical outcomes which include shorter hospital stay, improved treatments, and lower mortality rates.
Conclusion
In conclusion, the results of the different steps involved in the syllabus development revealed that the initiative of establishing educational standards in the field of the respiratory critical care medicine has been welcomed by the respondents within Europe. This project emphasises a real need and expectation not only for a syllabus but also for a well-defined and structured framework for education, to promote the harmonisation of training and practice. This experience should be continued with the aim of developing a European curriculum which includes consideration of educational processes mainly on how these standards will be taught, learned and assessed. Providing groundwork for a diploma in respiratory critical care medicine specifically dedicated to physicians specialised in respiratory medicine is a next step. Where possible, this will assess knowledge and competencies. Finally, it is mandatory to develop tools to monitor the developments and effects on outcome after implementation of this specific educational programme. 
